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TITLE: Potential and limitations of the use of x-ray diffraction methods for studying the 
nature of chemical bonding in crystals 


SOURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 10, 1965, 1673-1683 
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TOPIC TAGS: x-ray diffraction analysis, neutron diffraction, electron density, electron 

diffraction analysis, chemical bonding; crystal structure analysis 


ABSTRACT: The experimental determination of electron density distribution in crystals in- 
volves measurement of the intensities of x-ray scattering peaks, finding of structural 
amplitudes, calculation of the form factors of ions, reduction of the values obtained to abso- 
lute zero temperature, and summation of three-dimensional Fourier series. Each of these 
operations is discussed in detail. X-ray diffraction methods make it possible to give quanti- 
tative experimental expressions to the wave functions of electrons in crystal lattices. Of 

great significance to the study of chemical bonding is the possibility of estimating the electron 
density distribution over the electron shells. For example, the use of form factors obtained by 
neutron and x-ray scattering has permitted the determination of the distribution of all elec- 
trons, including those with unpaired spins, in the 3d shell in the lattice of ferromagnetics and 
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antiferromagnetics. However, X-ray-, electron-, and neutron-diffrarction methods cannot as 
yet solve problems involving electron distribution ‘at low densities or when the | density changes 
are slight (not exceeding 0.02 — 0.05 el/A3), For example, it is not possible at the present: 
time to determine by x-ray diffraction the number of electrons which migrate from the 
valence band to the conduction band under the influence of thermel motion or photo-electric 
effects in semiconductor crystals. Despite such limitations, these methods are of paramoun 
importance for studying electron density distributions in crystals. Orig. art. has: 7 figures, 
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in semiconductors and solids). Minsk, Nauka i takhnika, 1965, 93-96 


TOPIC TAGS: x ray, electron density, heat of formation, neat oF dissociation, 
heat of atomization, heat of sublimation, aluminum compound, gallium compound, in- 
dium compound, arsenic compound, antimony compound 


foods ES 
ABSTRACT: The heats of atomization and formation of AlAs, GaAs, InAs, AlSb, GaSb, 
and InSb were calculated from the data on electron density distribution determined 
experimentally by x-ray technique. The x-ray measurements were made at 20°C and 
-100°C. The object of the work was to compare the heats of atomization and fomna- 
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‘calorimetric technique. The energy of interatonic interaction u Was expressed as 
‘assum; usu,t u,t us where u, ig a term relating to tha coulombic interaction, 
Uy is a term expressing a change in the kinetic energy of electrous in the area of 


‘orbital overlapping of ee 


and BY atoms, and us is a ters. expressing 4 change in 

|the exchangeable energy resulting from orbital overlapping. The sum of U, + U.. + 

r Uo represents the heat of atomization of a compound Urns If the heats of sudli- 
mation of the individual components of a compound (U, and U,) are known, the heat 

‘of formation of a compound 4H can be determined by the formula: 

ne salle iat oe IIT.V 

‘The heats of atomization and formation for several A" 3 type ecmpounds are pré- 

‘sented in tabular form. Orig. art. has: 2 figures, 1 table, @ formulas. 
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ABSTRACT: The heats of atemization of AlAs, GaAs, InAs, AlSb, GaSb, and InSb were 


determined on the basis of electron dansity dietribytion (f-curves). Three cases 
were considered for calculating the energy of interatomic interaction u within the 
TII,V 


A” "B type compounds according to equation: u = uy + Uy, + ui there uy is aterm | 


‘relating to the Coulombic interaction, u, is a tem ravogeauite a change in the 
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‘kinetic energy of electrons in the area af orbital Overlapping oF Ces and BY atons, | 
“and ue is a torn expressing a chines in the exchangeable energy musultiay fron oz— 
‘bital overlapping. In the first case the x Is determined tn the basis of Thonas- 
‘Termi-Dirac statistics. In the Second more aporestmate tése, do eddition to the 
‘Coulombic interaction, the slectponte interacthoa betwonn abem A ard ion B in the 
area of orbita} interaction for all elements of the orbital Overlap was also con- 
Sidered. The thind case is based on a more rigorous invelvenent of VA and Y5 poten- 


‘tials when considering the y energy contributions. The heats of atomization for 
‘several arsenides and antimonides are given in a table, The Corresponding heats of | 
| formation can be readily computed using the values of heats of sublimation of the ; 
:individual components of a compound (U, and UR). It was found that heats of atomf-. 


‘zation and formation of the aHI,v type cempounds, determined on the basis of elec- 


tron density distribution (f-curves), are Scmewhat less accurate but generally 
ivery close to the corresponding experimental data. Orig. art. has: i figure, 1 
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TITLE; Vinyl ester o? vhosphoric acids 
3. Acid chlorides of Alpha-alkenyl esters or alxylphosphonic asids ~ 


SOURCE: Zhurnal obshchey khimli, v. 34, no. 3, 196, 866-869 


TOPIC TAGS: Vinyl ester, phosphoric acid, acid chloride, alpha-alkenyl ester, 
alxylpnosphonic acid, triethylamine 

ABSTRACT: Previously unknown acid chlorides of a -alkenyl esters of alicylphosphonic 
acids were obtained from dichloroanhydrides of alkylphosphonic acids during a re- 
ection of the latter with equimolecular amounts of aldehydes in the presence of 
triethylamine. The reaction should be stopped at the stage of formation of mono- 
vinyl esters. ' 
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Similarly, during the reaction of dichloroanydrides of alkylphosyhonic acids with 
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the standard acids (IT) were obtained. 
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| 2 48 possible that the formation of vinyl esters (rT) and (11t) occurs through the 
intermediate cyclic complex 


| Which develops during an attack by triethylamiae , on the protonizing hydrogen ston, 
‘ with subsequent weakening of the (P-Cl)-bond. ‘Tha possibility of contact of the 
' positively charged phosphorous with hydrogen of the carbonyl group, favors the 
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given process. The intermediate complex described decomposes : 

of the corresponding (P-C1)- and (¢~H)-bonds with a formation of vinyl ester and 
triethylemine hydrochloride. "Snastrum research was by V. V. Yedotova and 5. 8. 
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Apstract:; |.In the reaction of POCl, with acetaldehyde at &0-100° 
in an autoclave at about 2 atm in fhe presence of triethylamine, 
vinyl dichlorophosphate (I)or divinyl chlorophosphate (II) formed 
depending on the molar ratio of the initial substances: MeCHO + 
POCls + Et3N=*CH,=CHOP(0)Cl5 (I);  2MeCHO + POCL4 + 2 EtgN — a") 
(CH,=CHO) 5P(0)C1 (II). (I) had been prepared for the first time. 
By the reaction of (I) with dimethylamine, vinyl dimetiylanidocnio~- 
rophosphate (III) was prepared, (I) could be used as a starting 
material for the synthesis of phosphates with two different q@ - — 
alkenyl ester groups - e.g., the reaction of (I) with butyraldehyde 
in the presence of Et.NJyielded vinyl ~ butenyl-1 chlorophosphate a 
(IV). By treating cry fest acetylacetone in the presence of —- ie 
Et.N, the compound 
Cand 


nae 


Wal B515h7 6961422 


| 


iE 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


“APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86- 00513R000515730007- 3 
oe as iE ei eee en ee 


ACC NR: = AP6019321 


—_ See 
EtCH=CHO Pa - (V) 
CHy=CHO 


was rere ee which is the first phosphorio acid ester with three 
‘different alpha-alkenyl groups that has ever been prepared. Tne 
reaction of POC1, with acetone proceeded with greatér difficulty 
‘than that with abetaldehyde; isopropenyl dichlorophosphate 


‘CHy=CO(Me)-POC1, (VI) formed with a small yield. ‘The new eae 


‘that have been synthesized /nad the “Ty, 57-619 boiling points: 
36-40°/30 mms TIT, 60-66°/1.0 mm; IV, 57-619/2.0 mm; VY, 96- 1020/ 


10°73 mm; VI, 69-70°/30 mm. Orig. art. has: 3 formulas and 1 table. fiers] 
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reac nitro compound y ; - ; ; ; i 
; eee: Ausethy phosphoric acid ester, glyoxalic acid oxime, trialkyl phosphate a! 
phosphoric acid, organic oxire compound, acetate, calorine compound 
ABSTRACT: © To obtain nhysiclogfcally active compounds of mixed estera of ethyl- ! 
phosphoric acid and oximes of glyoxalic acid esters, chloronitro- 
acetates are treated with trflalkyl phosphites with cooling, then 
- the reaction mixture {s heated to 50°, [WA-50; CBE No. 11}.., 
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Khimiya 1 Primananiye Fosfororganichestdich Soyedineniy (Chemistry and 
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TITLE: Solution of equilibrium dissociating gas flow over blunt bedy with detached 
shock ' 
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"196L, 306-316 
TOPIC TAGS: equilibrium gas, blast body, thermodynamic equilibrium, whock wave, | 
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{ 
ABSTRACT! ‘The symmetric flow of an {deal dissociated equilibrium gas over a blunt . 
body has been investigated. Thermodynamic equilibrium is asswred to hold for 
characteristic flow times much larger than gas relaxation times. The direct 
method is used with approximations taken normal to the shock wave, The continuity : 
and stream function equations are written in curvilinear body-fixed coordinates to | 
which are added the equation of state and the energy equation for a non-heat 
- conducting gas. -A system of 2N independent integral relationships is.: obtained by, | 
| dividing the space between the body and the shock wave into N«l, intermediate Lines, | 
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and integrating the continuity equations along lines 6 = constant. ‘The resulting 
equations are shcwn to be applicable to any ates body contour the equilibri~' 

| un constants are approximated by _ 

| in Ky, = Ant tS 4%, 

and the solution is given up to a second order aooroximevion on a digital computer 
 BESM=2, using standard programming techniques of flow around bunt bodies. Numer- 

. ical results for a sphere and ellipse are given at Mach 6, Y= 1.4, and T = 300K, 
_ and for various free stream static pressures, Orig. art. has: 50 equations and 
12 figures. ; ; 
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The Yladimirekiy Tractor Plant is reported to be using a casting metnod with 
a slag-catching: arrangement to eliminate slag inclusions in bronze castings. 
The arrangement. consists of a series of retaining chambere in the gating 
uyatem, where the slag is allewed to accumulate. This arrangement slows 
down the metal flow, thus facilitating separation of slag fram the molten 
metal. It is reported that this method was introduced in 1945 for casting 
ae bushinge-and. has helped to reduce defects due to slag inclusions fran 

3.5 to O48 prem cent. No personalities are menticned. There are 
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150 


wihor states that the main difficulty in casting of alurinum drenze 
es he the formation of oxide film and impurities during the pouring of 
metal inna molds: He claims that this problem has been solved by using a 
slag chamber to trap the impurities and by varying the rate of metal flow. 
Pouring of metal ts said to start at # slow rate to allow the impurities to 
collect in the slag chamber ae the rate of Be tal flow is then inc reased to 
ao wroser fling of the wold, In qorelusten the suther goonts cat tah a 
CREE MSY. ute natay the dng a ee tee ntrsl the rate of Plow ow Pd be desirsole, 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


BEPROVED FOR RELEASE: tid ect eta CEE RDESO: 00513R000515730007- 3 


: | EM eC 
' 21 pore a 


TRAKHIMOVICH, V.I., inzh,; BARVINSKIY, 8.¥.; GOLOMAa NS NA. 


Electromagnetic stirring in 30-ton furnaces. Stal! 22 no,l1:1007- 
1009 N '62, (MIRA 15:11) 
(Steel—Electrometallurgy) 


af |e 
feys A 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


"APPROVED FOR RELEASE: 09/24/2001 CIA- REF Se: yop Eetdount ei occe. 3 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


CIA-RDP86-00513R000515730007-3 


mit re ; 
ans ili 1 | | geet i 
uel Lips: i i 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


"APPROVED FOR RELEASE: 09/24/2001 SARDESS: pontenogept 70087: 3 


Improvement in Tecnnolosical 
Wire Production 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


"APPROVED FOR RELEASE: 


09/24/2001 CIA-RDP86-0 
A rene ALLE ED 


Taprevement in Teohnolocteal beecega of ibeodl. i ee 
Wire Peoductilon ao 2s 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


=BPEROVED FOR RELEASE: 09/24/2001 CIA-RDP86- ica 3 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


ZBPEROVED FOR RELEASE: 09/24/2001 CIA-RDP86- ay Stach ada ah Rac 3 
: | A ES 2 SN 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


"APPROVED FOR RELEASE: 09/24/2001 


Tnaprovement in Technolo;tical Frucess 9: 
Needle Wire Production 


CUS RESO: 00513R000515730007-3 


Technical Sciences) and V. G. Sv 
3% 


There ape 4 Piypupesg 2 fabless: 


ASSOCIATION: 


APPROVED FOR RELEASE: 09/24/2001 


CIA-RDP86-00513R000515730007-3" 


"APPROVED FOR RELEASE: 09/24/2001 §CIA-RDP86-00513R000515730007-3 
SE Em ED 2 DEER || ERE Me 


3/137,/62/600/505/066/ LSU 
AOLG/ALOL 


mere ns, 
der in Bas 


eovinipnal, Metallursciya, mo, Sve 


: ir ad 
onferentsli po retian, proiz-vu, ot, 


re 


lytic method was developed for manufagturing 
ram alloy X 2OH FO (xncoNPo) A design was deve 
am ALLOY A ( 

Pe bath with eentaetiess eurrent comnestfion 
leetrie insulation ts 
in tne dielectric. 


— % 


the 
narrow cylindrical chr 
dissolving maxes it possible to ootain brignt wine whose nome. 
‘erior to a wire produced by drawing, Wire of 6.0; TO and 

made of alloy BhOONO, by the deveroped ¢ wd, meeta the 


the economical point of vitw production by 


etiod of 


vom 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000515730007-3" 


"APPROVED FOR RELEASE: 09/24/2001 OES: nd eat eaten 3 


3/127 (62/006 /005/9E6/ 1K 
ACOE/AIOL 


\ > : GOP EE oe alive rtoysye. 
he manufacture of siicronm-e sige wire 2... 


H 2 a iam > ROD Lie [= 
eleetrolytie dissolving of a Yt-dianeter BneGNeO alloy wire from a 20 f 


diameter blank, is equivalent to tne method of drawing, 
K, Ursova 


fAbstracter's note: Complete translation j 
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TITLE: Increase in strength of R18 steel by swaging 44 


i 
SOURCE: Metallovedeniye i termichdskaya obrabotka metallov, 
no. 9, 1963, 19-22 


TOPIC TAGS: . swaging, cutting tool » R18 steel, austenite 
grain, carbide eutectic, metal stumping, 
austenization 


ABSTRACT: Authors examined the effect of swaging upon the 
stability of cutting tools made out of R18 steel, The tools 
were swaged in a stamp with e conical die, After sweging, 
they were face-ground to a depth of 1-2 mm in order to remove 
the surface crust. Temperature and heating time varied, 

The effect of austenite grair. growth and carbice eutectic 
upon the stability of the swaged cutting tools were examined, 
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Authors found that swaging at a pressure of about 7000 


kg/em" increases the stability of cutting tools made out of 
R18 steel by 40-50%. Grain growth does not reduce the 
observed effect. pepe o£ the stamping and heat 
treatment operations greatly simplifies the technology of 
cutting tool production. This has a great practical signi- 
ficance in the mass production of cutting tools with complex 
shapes (milling cutters, drills, cutting tools, etc). The 
wear resistance during swaging is augmented on account of an 
increase in the dispersion of the submicrostructure, In 
contrast to austenitization, swaging brings about 2 
volumetric change of the R18 steel's properties. Orig. art. 
has: 5 figures and 1 table. 
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